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INTRE>DUCTI©N
The Colorado Department of Game and Fish stated in "Winter Guide to
Rocky Mountain Browse Plants" (McKean, 19.56) that the red elderberry (~
~

racemosa, !cy'bd.) is palatable as browse for deer and elk, as well as

furnishing f'ra.i ts for some birds and bears.

The fact that the stems grow

three to five feet tall and most of the leaves are readily aeeessible to
feeding animals makes it an important browse plant f'or sheep in the Wasatch
Mountain Range in Central Utah.
Personnel of' the Intermountain Ferest and Range Experiment Station,
U.

s.

Forest Service, have noted winter damage to red elderberry in the Mud

Creek area for the past two years.

This damage has become sufficiently ex-

tensive (Figs. 1 and 2) to arouse interest ,in its effect on the stability and
Vigor of the elderberry as a permanent browse species.
damage, fine teeth marks (Fig. J) and breakage (Fig.

The nature of the

4), suggests small mam-

mal activity rather than feeding of game animals or sheep.

Since this ·is

an impoi-tant browse species for the sheep and deer in autumn months, it is
essential that proper mamagement be employed and w:Ulter damage be controlled..
Due to the uncertainty as te the cause of the <!lamage, a biological analysis
of Mud Creek should be helpful in expediting the management program.
The purpose of this study has been to determine:
species present in the Mud Creek area;
density of each trappable species;
damage;

( 1) The mammalian

(2) the approximate population

( .3) the species responsible for the

(4) the stem density and frequency of Sambucus racemosa; and

2

Fig. 1.

Typical damaged elderberry stand.

Fig. 2. Close up of a debarked red
elderberry plant.

Fig. ). Fine teeth marks on a damaged red elderberry stem.

Fig. 4.

Typical breakage of a red elderberry stem.

4
(5) the · approximate extent of damage to the red elderberry stems.
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LITERATURE REVIEW
There has been very little work done on the presence and populations
of the small mammals in the Wasatch Mountains of Utah.

There are two gen-

eral works, Durant (1952) and Hall and Kelson (1959), which list and give
the distribution patterns of the small mammals in this area, and two
others, a short paper by Tanner (1927) and a more extensive one by Hayward

( 1945), dealing with the small mammals of Mount Timpanogos, which is in
the Wasatch range.

Two papers by Svihla (1931, 1932) concerning the small

mammals in the neighboring Uinta Mountains aid in understanding the small
mammals present in the area of this study.
Knowing that the damage is occurring during the winter, I concentrated my literature review efforts on the major influent species that do
not hibernate in the winter.

Owing to the lack of information on the pop-

ulations and effeets of these species from this area an extensive search
was made of the literature from other regions.

Mierotus populations have

been studied extensively in Nevada by Piper (1909), in New York by Hamilton ( 1937), in the Sierra Nevada Mountains by Jenkins ( 1948), in the
Pacific Northwest by Spencer (1958), in the Western United States by Jellison ( 19.58), in Virginia by Stickel and Warbach ( 1960) , and in the Midwestern United States by Golley (1961).

These studies show that Mierotus

undergo a major population cycle consisting of approximately four minor
amxual cycles.

Eaeh annual cycle is at its lowest point (number of ani- ·

mals) in tne spring, increases rapidly during the summer, reaches its peak

6
in the fall, and decreases during the winter.

unit area depends upon the

regio~

The number or animals per

and the year in which it is studied.

Aside from these population studies, there are studies ·which deal
primarily with Mierotus :feeding habits.

Jameson (1955) and Jmmdre (1960)

stated that Mierotus commonly :feed upon vegetative parts of plants (leaves,
stems, and roots) usually of grasses and £orbs, but occassionally consume
vegetative parts of woody plants including the cambium.

During a period

of high population they will ravage. their habitat to the point or literal
destruction.

Isaac (1941), Summerhays (1941), Littlefield (1946), Barbe-

henn (19.58), Jokela and IDrenz (1959), and Cayf'ord and Haig (1961) have all
stated that Mierotus does severe debarking damage during the winter months
in areas where there is a relatively high population of than.

Several population studies have also been done on Perom.yscus manieu~·

Hamilton (1942), Storer, Evans, and Palmer (1944), Morris (19.55),

Gashwiler ( 19.59), Williams ( 1959a), IoBue and Rezneat ( 19.5'), Stickel and
Warbach ( 1960) and Dunmire ( 1960) studied Peromyscus maniculatus in various
sections and habitats of the

co~tr.r • .

. They found the annual population

cycle to be much the same as that of Microtus, but the length of the longer
cycle was not determined.
The feeding habits of Perom.yseus maniculatus have been studied extensively and found to differ considerably from thase of Microtus.

Seton

(1909), Cogshall (1928), Nelson (1930), Hamilton (1941), Jameson (19.52,
19.55), Williams (1959a, 1959b), Dunmire (1960), and Johnson (1961) have
all stated tha.t Perom..yscus maniculatus is primarily a seed and nut eater,
and Dunmire (1960) states that they

smnmer for their winter use.

will make seed caches during .t he

There is only one mention ( Cogshall, 1928)

of Peromscus eating bark, and this is usually under very extreme condi-

7
tions.

The porcupine, Erethizon dorsatum, is a very influential a.rUmal in
this type of' community, and its population density does not have to be very
high f'or its effects to be noticed.

Kay ( 1932), Taylor ( 193.5), Morrison,

et. al. ( 1938) , Reeks ( 1942) , Rudolf ( 1949) and many others have reported
that this animal does severe debarking to young trees and shrubs, especially
during the winter.
There is no available literature regarding Sambucus raeemosa that
is applicable to this study.
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STUDY AREA

ID cation
The Mu.d Creek Sheep Allotment is located just west of Strawberry

Reservoir in township three south at range twelve west, Uinta Special
Meridian, (Fig. 5) on the Uinta National Forest in Wasatch County, Utah.The allotment can be reached in. an automobile by following u. s~ · Highway

40 east from Heber City, Utah (22.J.5 miles), to its junction with United
States Forest Highway 70061.

Turn right onto Highway 70061 and proceed

J.1 miles to the Mud Creek dirt road which runs west into the mountains.

Reference to Figure

5 shows that the allotment begins one mile west on

this dirt road, and is ·located between the north Mad Creek and. south

Bryant• s Fork drainages.

'!'he west boundary is located along the Utah-

Wasatch County line.
Deseription1
The Mud Creek Allotment covers approximately 4,160 acres and ranges

in elevation from 7,500 to 9,000 feet.
enters Strawberry Reservoir.

The drainage runs to the east and

The upper (west) half of the allotment is

rolling terrain with north and south facing slopes, but in the lower half

1Major source for the :following four sections is: Laycock, W. A.
1963. Development of grazing practices for improving deteriorated sheep
swnmer range of the aspen zone in Central Utah. · Unpublished Study Plan.
FS-Int-1704 ( 4).
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WASATCH COUNTY, UTAH

LEGEND
Arabic--Grazing Enclosures
Roman numerals--Elderberry Plots
Fig. 5.

Location of the Mud. Creek Sheep Allotment.

T. 3S.

R. 12 W.
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the drainages are cieeper and the slopes. steeper with slopes up to
cent.

50 per-

The northeast cerner of the allotment is a rather steep, brushy area

that is relatively inaccessible and reeeives ve-ry little use.
The soil has a variable profile with . two layers of topsoil and parent
material, one on top of the other.

The soils of the upper layer on most of

the area are approximately two feet deep, sandy loams with reddish or
yellowish hues.

The basic material below the two foot level is sandstone,

but a few outcrops of sandstone occur on the upper portion of the area and
on some of the steep, rocky, south facing slopes on the lower areas to the
east.

The soils in the second layer were not studied.
Vegetation
The upper two-thirds of the area is covered with open aspen stands

that were bad.:cy" depleted by grazing before and during the early period of
forest administration.

Many of the$e areas still have only sparse ground

cover of annual weeds although perennial grasses and f.orbs are slowly be-

coming established.

Several of the openings have dense elderberry and blue-

bell stands, and some support a fair to good ecver of grass, forbs, and

browse.
The m$ plant species in the area are:

bluebell (Mertensia arizon-

iea leonardi), red elderberry (Sambucus racanosa), niggerheacl (Rud.beekia
oecidentalis), snowberey (S,ymphoriearpos oreophilus), slender wheatgrass

(Agropyron traehyeaulum), bearded wheatgrass (Agropxron subsecundum), tarweed (~ glomerata), white polemonium (Polemomum. foliosissimum), start-

wort ( Stellaria jam.esiana) , knotweed (Polygonum . spp. ) , collomia ( Collomia
linearis), vetch (~ spp.), bromegrass (Bromus spp.), needlegrass .(Stipa
lettermani), sedge (~ hoodii), penstanon (Penstemon spp.), and yarrow

11
(Achillea lanulosa).
Big sagebrush (Artemesia tridentata). and .chokeeherry (Prunu.s virgin-

!!!!!) are found in some openings in the rougher sections of the area.
Some of the mrth facing slopes are covered with conifers, mainly
EnglE111ann spruce (~ engelmanni), blue spruce (~ pungens), and subalpine fir (Abies lasiocarpa). · Aspen (Populus tranuloides) is also present
on these slopes.

In some places the conifers are rather dense with little

understory.
History of Grazing
In 1892, Preston Nutter, a cattleman, leased the Strawberr.y Valley
from the Indian Service which, up to that time, had protected it fl"0m grazing.

He grazed between eight and ten thousand cattle, and the range con-

tinued to be in good shape until 1898 when it was leased to the Heber Land
and Livestock Company, John Austin, President and Manager.

Under their

lease and sub-leases granted by them to others, it was stocked .beyond its
normal carrying capacity w.i.th 150 to 200 thousand sheep besides a large
number of cattle and horses.

This heavy use continued until this land was

added to the Uinta National Forest in

1905. Actual forest administration

began in 1906, when the number of grazing animals was cut sharply (no
figures available).

The range began to show immediate improvement and by

1915 it had increased several hundred percent over its depleted condition,
however, it was still far from its original condition.
In 1915, 3 ,202 sheep grazed on the Mud Creek allotment (the Mud
Creek Sheep Allotment plus the present Mu.d Creek Cattle Allotment).

The

first cattle, 56 head, were permitted on lower Mud Creek in 1917, and in
1918, 205 cattle were allowed on Mud and Clyde Creeks.
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On September 4, 1918, Supervisor A. W. Jensen stated, tta considerable part of this allotment, especially near the main summit of the Strawberry ridge has been overgrazed for maJ'l\V years.

The eastern and middle

portions of the allotment are covered wi.th considerable grass, but the allotment as a whole is overgrazed.

The lines of the allotment need to be re-

drawn so that the higher range wuld not be used until September 15 or
later."
In 1933, the number of sheep allowed to graze the Mud Creek allot-

ment was reduced to 2,635.

At that time, 160 head of cattle grazed on the

Mud Creek and adjoining Clyde Creek drainages.

In 1950, sheep were reduced

to 2,463 and the sheep and cattle use was segregated, the sheep taldng the

upper part of the original allotment, the present Mud Creek Sheep Allotment, and the cattle the lower part which extended to Strawberry Reservoir.
Improper transfers of grazing preferences on the Mud Creek Sheep Allotment
resulted in cancellation of some of the permits in 1951, dropping the use
to 800 sheep, a

67 percent reduction. From 1952

to

1959, the grazing use

remained at 800 sheep with the grazing period of July 1 to September 30.
Since 1960, the start of grazing has been advanced to June 15 to try to
make better use of the early growth of bluebell.
Use of the allotments since 19.58 has been under quasi deferred rotation system.

An effort has been made to keep the sheep away from the more

seriously depleted areas by direct herding.
Response of the Mud Creek Allotment to the reduction of

67 percent

in grazing was rapid, and upward trends in range co:nditions were readily

visible.

Desirable forage grasses began to replace tarweed and other

annuals on badly depleted open areas in the aspen.

Many heavily grazed

areas where sheep once congregated are now producing considerable amoll?lts
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of

£!:!:!!, .f!.!,

Agropyron, and other desirable plants.

In 19:57, this allotment was designated a demonstration allotment and
in 1959 plans were made f0r experimental studies on range rehabilitation
and sheep management.
The Mud Creek allotment is divided into five grazing units (Figs. 5
and

6).

A fence dividing the upper units, four and five, from the lower

units was constructed in 1960.

In 1961, the interior boundaries between

all units were fenced and a fence along the south boundary was partially
completed.

This fence was completed in 1962 and all the boundaries of the

grazing units are mw fenced except the ridge along the county line on the
west side of the allotment, thus allowing for controlled grazing, management, and vegetation analysis.

History of Aspen Cutting
Approximately 320 acres of aspen were logged on the lower central
portion of the area during 1956 to 1959.

Cutting was done on a selective

basis and restricted. to the larger trees.

Slash was lopped and left on

the ground.

In some places the resulting debris and the subsequent aspen

sprouting is a definite obstacle to sheep movement.
DJ.ring the logging period sheep were kept off the sale area, and
following the sale, brush was too dense on
ment of the sheep.

m~

areas to permit free move-

On mu.ch of the cutci>ver area aspen sprouts are abundant,

especially on the heavily cut areas.

Fig. 6. Aerial photo of the Mud Creek Sheep Allotment.
plots studied.

Roman num~erals designate the red elderberry
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METHODS

This stu~ was periodically carried out frem June 1, 1964 to June

JO, 1965.

The first month was spent making general floral and faunal obser-

vations of' the allotment to determine the mammal species .present and the
location of the more predominant elderberry stands.
Study Areas
In the areas with a good stand ef elderberry, twenty-four one half

acre study plots were permanently marked off with steel :f'enee posts.

Each

study plot was subsequently marked in a grid of ten longitudinal and ten
latitudinal co-ordinates, establishing one hundred 217.5 square foot areas
with a lath ·m arker at each corner (Fig. 7).

A trap was plaeed in ·each of

the square foot areas, and a four by four foot quadrat was used in predetezmined areas for vegetative analysis.

The dates for trapping the

twenty-four plots are shown in Table 1.

Two of these plots were trapped

and vegetatively sampled during four days of eaeh week for three weeks in

July, August, and September of 1964.

ho plots were studied for four days

in the middle of October, 1964, and the remaining four were studied for
tt«> weeks in June of 1965.

The area was visited for observation purposes

periodically during the winter by means of' Bombardier Ski Doo Snowmobiles.
Mammal Species Composition and Population
The trapping design f'or squirrel sized mammals follows Hayward's
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Fig. 7. Grid pattern and trapping design.
S: snap trap; L: live trap.
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TABLE 1
TRAPPDJG DATES FOR STUDY PIDTS
Plot Number

Date Trapped

Date Trapped

Plot Number

1

June 30-July 3, 1964

13

Aug. 31-Sept. 4, 1964

2

June 30-July 3, 1964

14

Aug. -31-sept. 4, 1964

3

July 7-July 10, 1964

15

Sept,.

4

July 7-July 10' 1964

16

Sept. 8-Sept. 12, 1964

5

July 13-July 17' 1964

17

Sept. 16-Sept. 20, 1964

6

July 13-July 17' 1964

18

Sept. 16-Sept. 20, 1964

7

Aug. 10-Aug. 14, 1964

19

Oct. 9-0ct. 13, 1964

8

Aug. 10-Aug. 14, 1964

20

Oct. 9-0ct. 13, 1964

9

Aug. 17;..Aug. 21, 1964

21

June 7-June 10, 1965

10

Aug. 17-Aug. 21, 1964

22

June 7-June 10, 1965

11

Aug. 24-Aug. 28, 1964

23

June 18-June 22, 1965

12

Aug. 24-Aug. 28, 1964

24

June 18-June 22, 1965

8-S~pt.

12, 1964
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(1945) pattern with the exception of mixing thirty Sherman live traps,
9.0 x

J.O

x.

3.5

inches, with seventy Museum Special Breakbaek ·traps in

each plot according to the design. in Figu.re 7.

Oatmeal was used for bait.

It is apparent that the data gathered by this method are not valid
for determining actual population numbers, but they are valid from a comparative and analytical stand.point to determine the species composition,
percentage, and the approximate population density in the areas. . A l'lUDlber
of' possible errors are immediately evident when such a method is used to
determine the total small mammal population of' an area.

The error result-

ing from innux and effiux is almost impossible to estimate.

Dice (1938)

and several others have proposed formulas and methods to overcome this
error, but these formulas are based on home range, which was not determined, or on methods which are difficult to utilize in this type of' vegetation.
The eomparative population data of the larger mammals were not
determined; however, sight records and evidence such as seat, tracks, and
direct feeding were noted to determine their -presence.
Kill-trapped specimens and live specimens not needed for the feeding
studies were classified down to the species . level.

An adequate munber of'

study skins was prepared to use for identification- and personal museum
purposes.

Additional information including weight in grams, sex, length

of' the testes, number and length of' embryos, and. the approximate age was
recorded.
Feeding Habits
The feeding habits of most mammals were studied by direct observations; however, t • enclosures were constructed of quarter inch hardware
cloth to compare the feeding eff'ect of Perom.yscus .maniculatu.s -and Microtus
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longieaudus on red elderberry.

Each enclosure was built around two elder-

berry plants (Figs. 8 and 9) on study plot number four which had previously
been trapped.

The enclosures were six by six feet with the hardware cloth

extending four feet above ground and one foot below ground with an additional four inch inturned lip to . curtail at\Y escape by burrowing.

This is

believed to be sufficient inasmuch as Perom.vscus and Microtus only burrow
from ten to twelve inches below the surface (Sumner and Karol, 1929 and
Selle, 1928).

A hardware cloth top was placed on the enclosure to prevent

escape and predator disturbance.

.After the enclosures, were built, snap

traps baited with oatmeal were set inside of them for four consecutive
twenty-four hour periods to make sure that no mammals were present.

All

of the previously damaged stems were removed from the enclosure and a stem
count was made in each enclosure for later damage comparisons.
ber 12, 1965, three sub-adults

or

On Septem-

each species, tw males and one female,

were placed in their respective enclosures.

Observations of activity and

damage were made daily while we were ·on the allotment and stem counts were
made in the spring to determine the extent of damage caused by each species
during the past winter.
Vegetation Study
The vegetation analysis was confined to the red elderberry and was
concerned only with stem density, f'req,ueney, and percent of outer debarking damage.

A four foot square frame of tw inch channel iron was made

so that one side could be ran.oved while placing it in the vegetation.

This

frame was placed at twenty-five predetennined points, marked by lath (Fig.
10), that vegetatively characterized each halt acre study plot.

The total

number of old stems, previous years growth, within each quadrat was
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Fig. 8. Construction of feeding
enclosures.

Fig. 9. Construction of feeding
enclosures.
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Fig. 10.

Vegetation sampling pattern.
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19
18

23

23
counted and each stan was observed and categorized into the following debarking categories based on rE111oval of the outer dark brown layer of bark:
No debarking, 1-25 ·percent, 26-.50 percent, 51-75 pereent, and 76-100 percent.

A notation was made when the debarking completely girdled the stan.

The number of new stems of the year coming from ground level was also
counted and added to the total number of old stems to figure and total stem
density per plot.

This figure was then converted to total stems per acre.

Percent stem frequency was determined for each plot by dividing the number
of quad.rats having at least one elderberry stem in them by the number

having l'lOne.
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RESULTS

Mammals

MAMMALS PRE:SENT ON MUD CREEK SHEEP ALLOTMENT
There was a variety of mammals (listed below) present on the Mud
Creek Sheep Allotment during the time .of this study, as evidenced by trap..
ping, sight records, tracks, 'burrows, and seat.
Microtus longicaudus (umg-tailed Field Mouse)
Perom..yscus maniculatus (White-footed Deer Mouse)
Zapus princeps (Western Jumping Mouse)

'"

~tamias

mimmu.s (Wasatch Chipmunk)

Clethrionom.ys gapperi (Gale Red-backed Mouse)
~

vagrans (Vagrant Shrew)

Thomom;,ys talpoides (Pocket Gopher)
Mustella .f'renata (L0ngtail Weasel)
Citellus armatus (Uinta Ground Squirrel)
Marmota fiaviventris (Golden-mantled Marmot)
Erethizon dorsatum (Yellow-haired Porcupine)
Castor canadensis (Beaver)
Lepus americanus (Snowshoe Rabbit)

Taxidea ~ (Badger)
~~(Bobcat}

Odocoileus hem.ionus (Mule Deer)

25
Cervus canadensis (Elk)
Only the first eight of these were trapped .and quantitatively compared for their approximate population density.

The others were merely obser-

ved and their presence noted.
SMALL MAMMAL POPULATION

(Tables 2-4) and (Figs. 11-18)

Microtus longicaudus
Dllring the 1964 trapping period Mierotus longicaud.us was a very
prominant member of the total small mammal }l>Opulatien. · A total of 209
Microtus were caught, 174 in snap traps am 35 in live traps.

There were

8J adults, 73 sub-adults, 50 juveniles, and three of undetermined age.

They constituted 35.95 percent of the total small mammal population traPped in 1964 and averaged 30.1 mice per acre.
In July 41 Microtus (12 adults with an average weight of 42.7 grams,

seven sub-adults with an average 'Weight of 21.3 grams, 19 juveniles with an
average weight of 12.9 grams, and three of undetermined age and weight)
were collected.

The overall average weight was 23. 4 grams.

mice were caught in snap traps and three in live traps.
males, 15 were .females, and six were undetermined.

Thirty-eight

Twenty were

They comprised 31.1

percent of the July population, and averaged 13.7 mice per acre.
During August 9.5 Mierotus (45 adults with an average weight of 31.8
grams, 44 sub-adults with an average weight of 21.7 grams, and six juveniles with an average weight of 17. 0 grams) were obtained.
average weight was 25.7 grams.
and ten in live traps.
were undetermined.

The overall

Eighty-five mice were caught in snap traps

Sixty-four were males, 29 were females, and ti«>

They made up 34. Q percent of the August population and

KEY
P.m.--Perom.yscus maniculatus C.g.--Clethrionom.ys gapperi
M.1.--Microtus longicaudus
T.t.--Thomomys talpoides
Z.p.--Zapus princeps
s.v.--~ vagrans
E.m.--Eutamias minimus
M.f .--Mustela frenata
Based on ! acre plots.

TABLE 2
NUMBER OF SMALL MAMMALS CAUGHT DURING 1964-65
Plot
Number P.m. M.l. Z.p. E.m. C.g. T.t. S.v. M.f.

Plot
·
Number P.m. M.l. Z.p. E.m. C.g. T.t. S.v. M.f.

July, 1964

September, 1964
11
i3.
7

1

1

0

2

18

3

2

1

1

0

1

0

12

10

3

0

0

0

0

7

12

0

1

1

0

1

0

16

8

6

0

5

0

0

0

0

0

17

16

13

0

0

0

0

0

1

0

0

18
Tota.ls

bZ

12

0

2
12

0

0

0

0

October, 1964
6
19
3

0

1

1

0

0

0

g

0
0

0

0

1

0
0

0
0

0
0

0

0

0

0

0

0

0

7

0

0

0

0

0

9

1

4

0

0

0

0

14

13

15

5

3

0

0

·O

0

0

15

4

12

14

1

6

0

0

1

0

5

8

4

0

0

1

0

0

6
Totals

61

2 .

1

0
0

0
1

z

2

2

~

41

14

12

August, 1964
15
3
7

0

0

0

0

0

0

z

~

12

2

0

2

1

8

19

19

0

0

0

0

0

0

9

14

32

16

1

0

4

0

0

10

18

29

31

7

0

1

0

0

11

28

6

3

13

1

0

0

0

22

1

0

3

0

0

0

0

0

12
6
Totals 100

2.2

0

0

0

0
0

23

0

0

0

0

0

0

0

0

24
Totals

1

1

0

0

0
0

0

0

0
0

0

6

0

,20

z

28

1

.2

0

20
Totals

2
2

June, 1965
1
21

2

1

:2

1

0

0

l\)
~

TABLE .3
PERCENTAGE OF TOTAL MONTHLY POPULATION
Month

P.

man.

M. long.

z.

prin.

E. min.

c.

gap.

T. tal.

s.

vag.

M. f ren.

July

46.3

31.1

10.6

9.0

1.67

o.o

o.B

o.o

August

35.84

34.0.3

17.92

10.01

0.28

1.79

o.o

o.o

September

37.6

4.3 • .5

7.6

7.6

1.J

o.o

1.3

0.65

©etober

5J.J

35.5

o.o

5.6

5.6

o.o

0.0

o.o

39.22

3.5.95

13.07

9.29

1.0J

o.86

0.52

0.17

42.9

14.J

42.9

o.o

o.o

o.o

o.o

o.o

42.9

14.J

42.9

o.o

o.o

o.o

o.o

o.o

Totals

1964

June
Totals

1965

29
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Fig. 11. Perom.yscus. age composition per month.
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Fig, 12. Microtus, age composition per month.
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Fig. 1J. Zapus. age composition
per m9nth.
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Fig. 14. Eutamias, age composition per month.

Adult; - ~ - - ·Sub-adult; ·· Juvenile.
Based on six one-half acre study plots per month.
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Fig. 16. Microtus, sex ratio
per month.

30

July Aug.

\

10

Fig. 15. Pero~scus, sex ratio
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per month.

Female; · - ·Male.
Based on six one-half acre study plots per month.
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TABLE 4

AVERAGE WEIGHT IN GRAMS
Species

June

July

August

Septanber

October

P. man.

22.0

17.9

15.2

14.3

15.8

M. long.

*

23.4

25.7

21.0

23.0

26.0

23.6

18.6

21.2

*

*
*
*
*

40.1

J1.8

33.4

37.0

13.0

22.0

15.8

17.0

48.4

*

2.0

*
4.3

*

*

*
*

*
*
*

z.

1965

prin.

E. min.

c.

gap.

T. tal.

s.

vag.

M. fren.

1964

1964

1964

200.0

1964

No specimen caught.
averaged 31.7 mice per acre.
In September

67

Microtus (20 adults nth an average weight of 31.5

grams, 22 sub-adults ldth an average weight of 22. 3 grams, and
with an average weight of 15. 7 grams) were caught.
weight was 21. 0 grams.
live traps.
mined.

25 juveniles

The overall average

Forty-six mice were caught in snap traps and 21 in

'lhirty-f'ive were males, 22 were females, and 11 were undeter-

They comprised

43.5 percent of the monthly population and averaged

22.34 mice per acre.
During October only one four-day trap period involving two plots was
completed.
caught.

Six adult Microtus with an average weight of 23.0 grams were

Five were caught in snap traps and one in a live trap.

one determined f'anale, and the others were not sexed.

There was

The six mice made up

32
35.5 percent of the monthly population, and averaged six mice per acre.
June was the only month in 1965 in llhich trapping was done, and due

to the inclement weather only two, four-day trap periods, involving four
plots, were completed.

Only one adult male Microtus was caught in a snap

trap during this time.

It represented 14.3 percent of' the total monthly

population.
Pero!llf SCUs m.aniculatus
Perom.yscus maniculatus was a more prominent member of the total
small mammal population trapped in 1964 than was Microtus.

During the 1964

trapping period 228 Peromyscus were caught, 208 in snap traps aDi 20 in
live traps.

There were 122 adults, 46 sub-adults,

of' undetermined age.

56

juveniles, and four

They constituted 39.22 percent of the total small

m811111lal population trapped in 1964 and averaged 22.0 JI.ice per acre.
In Ju'.cy 61 Pero&scus (33 adults with an average weight of' 20.7

grams, 11 sub-adults with an average weight of 15.9 grams, 13 juveniles
with an average weight of 10.8 grams, and four ot undetermined age and
weight) were trapped.

The overall average weight was 17.9 grams.

f'our mice were caught in snap traps and seven in live traps.
were males, seven were !•ales, and 12 were undetel"llined.

46.3 percent of the

month~

Fifty-

Forty-two

'Ibey made up

population and averaged 20.34 mice per acre.

JAtring August 100 Peromyscus (51 adults with an average weight o!

18.7 grams, 18 sub-adults with an average weight of' 13.5 grams, and 31
juTeniles with an average weight of 10.8 grams) were trapped.
average weight was 15. 2 grams.

am 11

in live traps.

undetendned.

'lhe overall

Eighty-nine JI.ice were caught in snap traps

Sixty-five were aales, 34 were females, and one was

They coaprised 35. 84 percent

or

the August population and

.'.3.3
averaged 33.4 mice per acre.
In September 58 Perom.yscus (29 adults with ·an average weight of 18.1

grams, 17 sub-adults with an average weight of 13.2 grams, and12 juveniles
with an

aver~ge

weight of 11.2 grams) were trapped.

weight was 14.3 grams.
live traps.
mined.

The overall average

Fifty mice were caught in snap traps and eight in

Twenty-nine were males, 27 were females, and two were undeter-

They made up 37.6 percent of the monthly population and averaged

19.34 mice per acre.
During October nine Peromyscus, all adults, were caught.
average weight was 15.8 grams.
t"WO in live traps.

The overall

Seven mice were caught in snap traps and

Five were males and four were undetermined.

They made

up 53 • .'.3 percent of the monthly population and averaged 9. 0 mice per acre.
In June of 1965, three adult Peromyscus with an average weight of 22

grams were caught.

There were two females and one male.

caught in snap traps.

All of them were

They eonsti tuted. 42. 9 percent of the monthly popula-

tion and averaged 1.5 mice per acre.
Zapus princeps
The Western Jumping Mouse was one of the predominant small mammals
caught during the 1964 trapping period.
snap traps.

Seventy-six were caught, all in

Seventy-five were adults and one was undetermined.

They con-

stituted 13.07 percent of the total small mammal population trapped in 1964
and averaged 7.6 mice per acre.
During July 14 Zapus (13 adults with an average weight of 23.6 grams,
and one of undetermined age and weight) were trapped.

three were fanales, and three were undetermined.

Eight were males, ·

They made up 10.6 per-

cent of the monthly populatien and averaged 4. 68 mice per acre.
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50 adult Zapus averaging 18. 6 grams were trapped.

In August

teen were males, 29 were females, and two were undetermined.

tuted 17.92 percent of the August population and averaged

Nine-

They consti-

16~68

mice per

acre.

During September 12 adult Zapus averaging 21.2 grams were caught.
They comprised

7.6 percent of the

total mont hly population and averaged four per acre.

All of these were

Six were males and six were females.

caught during the first trap period in September.

The mice went into hiber-

nation after that and therefore none were caught in October.
In June of

1965, three adult male mice averaging 26.0 grams were

caught in snap traps.

and averaged

1.5

They made up 42. 9 percent of the monthly population

mice per acre.

EUtamias minimus
The Wasatch Chipmunk was present and active throughout the entire

1964 trapping period.

Fifty-four Eutamias minimus, 52 adults and t wo of

undetermined age were trapped.
12 in live traps.

Forty-two were caught in snap traps and

They represented 9.29 percent of the total mammals

captured and averaged

5.4 chipmunks per acre.

IAlring July 13 Eutamias (11 adults with an average weight of 40.1
grams and t"WO of undetennined age and weight) were trapped.
caught in snap traps and one in a live trap.
females, and two were undetermined.
monthly population and averaged

Twelve were

Four were males, seven were

They constituted 9.6 percent of the

4.34 chipmunks per acre.

In August 28 adult Entamias averaging 31 .. 8 grams were captured.

Nineteen mice were caught in snap traps and nine in live traps.
were males and nine were females.

Nineteen

They made up 10.01 percent of the total

35
August population and averaged 8.68 chipmunks per acre.
During September 12 adult Entamias averaging
all in snap traps.

33.4 grams were caught,

Nine were males and three were females. · They made up

7. 6 percent of th.e monthly population and averaged four chipmunks per acre.
In October one ad.lilt male
in a live trap.

~tamias

weighing :37.0 grams was caught

He constituted ,5.6 percent 0f the October population.

There were no ·chipmunks caught during June of 196 5.
Clethrionom.ys gapperi
The red-backed mouse was a minor member of the small mammal papulation trapped in 1964.

Six Clethrionom.ys, three adults and three juveniles, .

were caught, all in snap traps.

They constituted 1. 03 percent of the total

small mammal population trapped and averaged

o. 6

of a mouse per acre.

In July t"WO juvenile Clethrionom.rs, one male and one female, aver-

aging 13 grams were caught.

They constituted 1. 67 percent of' the monthly

population and averaged • 68 of a mouse per acre.
During August one adult female weighting 22 grams was caught.

It

made up • 28 percent of the monthly population.
In September two Clethrionom.ys (one adult weighing 21.5 grams and

one juvenile weighing ten grams) were trapped.
was 15.8 grams.

The overall average weight

There was one male and one female.

They constituted 1.3

percent of the monthly population and averaged • 68 of a mouse per acre.
Inring October one adult Clethrionom.ys weighing 17. 0 grams was
caught.

It constituted 5. 6 percent

or

the monthly population.

In June of 196.5 there were no Clethrionom.ys caught.
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Thomom_ys talpoides
The pocket gopher was present throughout the entire 1964 trapping
period, as evidenced by mounds, but was only trapped during July wr1en the
young were first becoming active above the ground.

sub-adults with an average weight of

58.5

grams and three juveniles with an

average weight of 45.9 grams) were trapped.

48.4 grams.

Five Thomem.ys (two

The overall average weight was

Three were males and two were females.

They constituted 1,.79

percent of the July population but only "86 percent of the entire small
mammal population trapped in 1964.

During July they averaged 1.68 gophers

per acre but only .168 of a gopher per acre for the entire 1964 trapping
period.
There were no pocket gophers caught during June of 1965.
Owing to the trapping methods used and the habits of the species, it
is evident that these figures are by no means representative of the actual
gopher population in the area.

Sorex vagrans
The vagrant shrew, Sorex vagrans, was a minor member of the total

small mammal population trapped in 1964.

Three adult female Sorex were

caught, t-wo in snap traps and one in a live trapil

They constituted .52

percent of the entire 1964 population and averaged

.J

of a shrew per acre.

D.lring July one Sorex of undetermined age and sex weighing tw

grams was caught in a snap trap.
During September two adult Sorex females averaging 4$3 grams were
caught in snap traps..

They made up 1• .3 percent of the total monthly pop..

ulation and averaged .68 of a shrew per acre.
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There were no shrews caught during August and October

or 1964

nor

in June of 1965.

Mustela frenata
The weasel, Mustela frenata, was also a minor member of the small
mammal population trapped in

1964. One adult male weighing 200 grams was

caught in a live trap during September*

It constituted "'65 percent of the

total monthly population, and .17 percent of the total population trapped
in

1964.

I believe that other weasels were present in the area, but not

trapped due to the small trap size and type of bait used.
There were no weasels caught during June of

1965.

SMALL MAMMAL REPRODUCTION (Tabl es 5 and 6)

The litter size varied from species to species and also within a
species.

Table

5 lists the average number of embryos per litter for the

pregnant females caught during the study period. . No pregnant females were
caught for three of the most likely species to be captured in the traps
used.
Perom,yscus and Microtus seem to breed during all summer months
whereas Eutamias only breeds and reproduces during July and September, two
The data on the other species are too meager to make any

litters per year.
general statements.

The l ength of the testes was recorded in millimeters for six of the
trapped species.

Table 6 lists the average length of the testes for the

juveniles, sub-adults, and adults trapped during the summer months.

Length

was not the only factor controlling the ability to breed; the fullness and
position of the testes in the scrotum is also important.
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TABLE 5
AVERAGE NUMBER OF EMBRYOS PER LITTER

Species

long.

!·

prin.

July

August

6.o

6.o

5.3

5.3

4.6

*
*

5.0

4.0

4.8

4.4

*

*

3.0

*

1965

f · !!'!!:!•

H·

June

1964

*
*

jJ. ~.

Q. !!E.•

1964

6.o

1964

6.o
6.o

*

*

September

*

October
1964

3.5
8.0

*No litters available.

FEEDING STUDIES
Microtus longicaudus
Microtus were seen eating grasses and forbs during the daylight
hours of' the summer, but at no time were they directly observed feeding on
elderberry.

When they were confined within the enclosure in the fall, they

ate the grasses and. forbs until they were depleted.

Then they began eating

the elderberry.

First- they would nibble on the buds, and then on the less

succulent bark.

Over the winter they ravaged and nearly destroyed. the

vegetation within -the enclosure.

Prior to putting them in the enclosure,

there were 39 elderberry stems with 1964 growth on them {Fig. 19), and .
14 stems from 1963 that exhibited no 1964 growth.
revealed 28 stems still standing (Fig. 20).

Observation this spring

Five of these stems exb.ibiteci

no debarking, but had mo new shoots coming from their buds.

The 0ther 23

stems had all been extensively debarked, three stems with from 51 to 75

TABLE 6

AVERAGE LENGTH OF TESTES (mm.)
Species

J

J:. rnaniculatus
]1. longicaudus

E·

princeps

.];. minirnus

_g. .gapperi
.§. vagrans

June, 1965

9.5

3.0

3.1

6.4

2.0

2.8

4.5

6.0

8.5

12.5

3.8

4.2

9.2

3.2

3.6

9.3

6.o

*

*

6.o

*

*

4.0

*

*

4.. 8

*

*
*

>)c

8.8

*

*

4.0

*

3.7

*

*

*
*

*

3.0

*

*
*

*

>le

*
*

*

*

1.0

*

*

5.0

*
*

*
*

*
*

*

*
*
*

J--Juvenile;

September, 1964
J
A
SA

7~5

J
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*
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Fig. 19. Microtus enclosure before
feeding.

Fig. 20. Microtus enclosure after
feeding.
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percent damage and 20 stems with from 76 to 100 percent.

The only new

growth for 1965 consisted of six rather weak shoots coming from the nodes
of the 1963 and 1964 stems.
ground level.

Tb.ere were five new stems coming from the

The Mieretus were not retrapped in the spring, and it is

believed that they died during the winter.
Perom:yscus maniculatus
Peromocscus were not seen feeding at any time; however, in the fall
several seed caches containing mostly seeds from niggerhead, Rudbeekia
oecidentalis, were uncovered.

I believe, although I have no direct evi-

dence, that these seed caches were made by Perom.yseus.
When the Pere:myscus were confined within the enclosure in the fall,
there were J4 elderberry stems with 1964 growth on them (Figs. 8 and 9).
The mice were seen once, three days after that, but it must be remembered
that they are nocturnal.

The only observable damage to any of the vege-

tation during the fall was to the tep of one niggerhead plant, and consisted of the removal of one half of it.

31 standing stems.

(Fig. 21)

Observation this spring revealed

None of these stems had been debarked; how-

ever, three of them failed to produce any new 1965 growth.

On the 28 old

stems producing new growth there were 161, an average of six, new 196 5
stems per old stem.

level.

There were also 11 new 1965 stems from the ground

The stems were healthy and growing well.

Zapus prineeps
The Western Jumping Mouse was seen during the day in and around the

heavy grass and bluebell areas, but it was not observed actually feeding.

42

Fig. 21.

Perom.yscus enclosure after feeding.

Entamias mini.mus
The Wasatch Chipmunk was observed during the daytime eating seeds
and fro.its frem a variety of plants in the area.

It collected the seeds

of various plants as they ripened. and put them in the cheek pouches to
earry th.em to the burrew whieh was usually by a fallen aspen log.
Clethrionom..vs gapperi
The Gale red-backed meuse was never seen alive in the field, and
hence no ciata were taken om its feeding h.ab>its.

The stomach was so gorged

with oatmeal when trapped that nothing else was distinguishable.
~

vagrans
The Vagrant Shrew was never seen alive im the field.; however, cut-

ting epen the stomach showeci it had eaten some green vegetation and blaek
beetles prior te being trapped.
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Thomom..ys talpoides
The Pocket Gopher was observed several times during the daytime.
It would dig out its burrow, stiek its head up to look around, and then
reach as far out of its hole as possible by keeping its back feet in the
hole.

The gopher would pull the vegetation surrounding the hole down with

its front feet and chew the stem off.
plants surrounding the hole.

It did this with ma.r>y of the surface

Mertensia arizoniea, Polemonium foliosissi-

!!:!!!t and E!,! !.!• were identifi,ed.

When the gopher had chewed several

stems off, it wuld drag them into the hole, and fill it back up.

Evident-

ly all of their surface feeding is not done in this manner, because some

were caught in traps several feet from any holes.

By looking in the cheek

pouches one could find remains of various grasses, herbs, and forbs.
Mustela frenata

A weasel was seen running across an old aspen cutting area early
one morning.

It was carrying a Microtus in its mouth.

Several times I

found the remains of ground nesting birds and mice that may have been eaten
by the weasel. ·

Erethizon dorsatum

The yellow-haired porcupine was seen frequently.

During the SU111D1.er

it was observed feeding upon the bark of the conifers, but when the snow was
about two feet deep in November it was seen near an elderberry plant which
had the stans broken off and some of the buds and bark stripped from it.
Its trail, with the wavy tail pattern, could be followed from broken elderberry plant

to broken eld.erberry plant.

It was never observed feeding, nor
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was there

any porcupine

damage noted on the aspen.

Citellus amatus
The Uinta Ground Squirrel was very abundant from June to the middle
of August.

They were observed eating on grasses and other succulent plants

in the area.

They _ate the shoots

or

the plants when they first emerged,

and continued to do so during the summer.

When the plants got tall they

pulled the tops down with their front legs and ate the tips.

Sometimes

they would bite the stem off and then eat the top by holding it between
their front paws.
food.

The tender tops of grasses · seemed to be their choice

C>n one occasion, one was seen eating some

~ow

hanging fruits of the

red elderberry.
Lepu.s ·americanus
The snowshoe rabbit was seen rumrl.ng through the conifers on two
oceasions, but at no time was he observed while feeding.

Careful ebserva-

ti0ns of the seedling conifers revealed no winter shoot nipping like Baker,
Korstian, and Fetherolf ( 1921) found and attributed. to the snowshoe.

No

further work was done to determine what the rabbits were eating.
Marmota f'laviventris
The golden-mantled. marmot was seen several. times rumtlng along the
sandstone outcroppings, but no feecling observations or detenninations were
made for this species.

Taxidea

~

The badger was seen on three different occasiens.

One time I ob-

45
served one digging into a fresh gopher mound, but it was startled by my
Dle to the above observation, the many badger

truck and went into a hole.

holes seen around .gopher Dl0unds ·and ground squirrel holes, and Hayward's

(1945)

report, I think that the badger feeds upon these small underground

dwelling mammals in this area.

Two bobcats, one live and one dead, shot by the sheepherder's son,

were seen during the study, but no direct observation was made of its feeding.

Bobcat traeks and trails were observed in the snow going from hole

to ·hole under fallen aspen and conifers during the winter, but no evidence

was found as to 'What they were eating.
Odoeoileus hemionus
Mule deer were observed throughout the entire summer, and on many
occasions during the summer and fall they were seen feeding on the succulent herbs on the allotment.

Axly' other feeding detenninati0ns were not

distinguished because of the similarity with sheep feeding.

The deer were

absent from the area during the winter.
Cervu.s eanadensis
The elk was never seen, hence no feeding data were available for

this species.

-

Sambucas raeemosa
,STEM

~YENCY

The 1964 Sambucus raeemosa stem frequency based on 25 quad.rats
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(Table 7) ranged from ten quad.rats to 24 quadrats whieh represents a respective percent frequency range from 40 percent to 96 percent.

The average

1964 stem frequency and percent frequency were 17.5 quad.rats and 70.5 percent respectively.
The 1965 stem frequency (-Table 7) ranged from 12 quadrats to 21
quadrats which represents a respective frequency range from 48 percent to
The average 1965 stem frequency and percent frequency were

84 percent.

17.25 quadrats and 69 percent respectively.

STEM DENSITY
The elderberry stands studied during 1964 (Table 8) had a total old
(1963) and new (1964) stem density ranging from 168 stems per acre on plot
19 to 1300 stems per aere on plot five.
acre.

The average was 646 stems per

When taken separately, the 1963 stan density ranged from 122 stans

per acre in plot 19 to 984 stems . per acre in plot five with an average of
480 stems per acre.

The 1964 stem density ranged from 46 stems per acre

in plot 19 to 356 stems per acre in plot two.
per acre.

The average was 166 stems

The height of the 1963-1964 stems ranged from 52.2 centimeters

in plot one up to 112.2 centimeters in plot 14.

The average height was

86.7 centimeters.
Table 9 shows that the elderberry stands studied in 1965 had a total
stem density ranging from 382 stems per acre on plot three to 548 stems
per acre on plot 22.

The average was 438 stems per acre.

The old (1964)

stem density ranged from 250 stems per acre on plot 21 to 416 stems per
acre on plot 22 with an average of 340 stems, whereas the new ( 1965) stem
density ranged from 34 stems per acre in plot 23 to 132 stems per acre in
plots 21 and 22.

The average was 99 stems per acre.

The height ef the
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TABLE 7

QUADRAT STEM FREQUENCY 1964-65
Plot
July,

:/I=

Frequency '

Percent Frequency

24
22
24

88

22

88

19
21
17

84

18
11

72
44

1964

1
2

3

16

4

5
6

15

96
96
64
60

August, 1964

7

8

9
10
11
12

17

76

68
68

September, 1964

19
17

68
76
68

18
10

40

13

17

15
16

18

14

17
18

72
72

October, 1964

19

11

44

21

12

48

23

21

84

17

20

68

June, 1965
22
24

19

17

*Based on 25 quad.rats per plot.

76

68

TABLE 8

STEM DENSITY PER ACRE, 1964
~

Plot
Number

Old
Stems

New
Stems

Total

Mean Height
in Centimeters

1

638

286

924

.52.2

2

810

356

.1166

74.4

3

.544

238

782

65.6

4

394

216

610

69.1

5

984

316

1300

90.7

6

292

66

3.58

109.2

7

550

352

902

70.9

8

610

136

746

84.6

9

742

202

944

89.8

10

624

132

756

93.5

11

588

208

796

95.6

12

292

64

356

95.8

13

486

184

670

79.4

14

510

128

638

112.2

15

2.52

82

334

95.3

16

398

156

554

111.8

17

3liQ

80

420

80.8

18

240

82

322

10.5.4

19

122

46

168

82.7

20

184

62

246

85.8

Averages

'480

166

646

86.7
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TABLE 9

STEM DENSITY PER ACRE, 1965
Plot
Number

Old
Stems

New
Stems

Total

Mean Height
in Centimeters

21

2.50

1.'.32

382

54.4

22

416

1.'.32

548

50.8

2.'.3

296

34

330

77.0

24

392

96

488

74.2

Averages

340

99

438

64• .'.3

1964-1965 stems ranged from 50.8 centimeters
in plot 23.

in plot 22

to 77.0 eentl.meters

The average was 64. 3 centimeters.

DEBARKING DAMAGE 196.'.3-1964
During the winter of 196.'.3-1964 there was severe debarking of the

elderberry stems on the Mud Creek Sheep Allotment (Table 10).

There were

only three plots (15 percent) with less than 50 percent of their total
stems debarked.

Plot one had .'.31.4 percent, plot five had 39.1 percent and

plat eight had 48.6 percent.

Five plots (25 percent) had .50 to .59.9 per-

cent of their total stems debarked.

Three plots (15 percent) had f'rom 65.1

percent in plot ten to 69.5 percent in plot 17 of their total stems debarked, and nine plots (45 percent)

~ad

from 71.1 in plot four to 77.5 percent

in plot 18 of their total stems debarked.

The average percent of' all the

stems debarked. in 1963 was a_relatively high 6J.48.
The stems exb.ibited all degrees from zero t0 100 percent debarking
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TABLE 10

DEBARKING DAMAGE 1963- 1964
Plot

Number

Average
Height in
Centimeters

Mean Perc ent
Percent of All 1963
Stems Debarked Debarking Damage of Total
1963 Stems

1

52 . 2

31.. 4

7,,40

2

74 .. 4

75,. 1

34 . 20

3

65 . 6

59 . 2

37., 50

4

69., 1

71..1

30 . 65

5

90 . 7

39., 1

15.. 46

109 ., 2

50 .. 0

1J. 44

7

70 . 9

56 . 4

19. 18

8

84. 6

48 .. 6

12 ~ 42

9

89 . 8

59.9

1.5.70

10

93,.5

65.1

17.. 79

11

95 .. 6

5L 1

10. JJ

12

95., 8

76 . 1

3L25

13

79,.4

74 . 9

16. 20

:l.4

112.2

65., 9

15,.20

15

95,. 3

74. 7

34.. 62

16

111 .. 8

73 . 4

25. 31

17

80. 8

69 ,. 5

13., 75

18

105 .. 4

77.,5

23 , 33

19

82"7

75 .. 5

2L~ ..

20

85.,8

75 .. 0

26 . 36

Averages

86 , 7

6J .. 48

2L 21

/'

0

Total average percent of all stems debarked

18 . 578

18
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damage.

Table 10 shows the average percent debarking per stem per plot

of the total 1963 stems.
plot one to

The range was from 7.40 percent debarking

37.5 percent in plot three.

j.n

The overall average debarking

per stem was 21. 21 percent which is about one-fifth of the total yearly
stem bark production.

DEBARKING DAMAGE 1964-1965
During the winter of 1964- 1965, there was very little debarking of

the elderberry stems on the allotment.

From Table 11 we can see that the

percent of all 1964 stems debarked ranged from 2. 4 percent in plot 21 to

8.7

percent in plot 24.

The average was a mere

4.J

percent.

The average

percent debarking per stem of the total 1964 stems ranged from O. 3 percent
in plot 21 to

5.3 percent in plot 24.

The average was 1. 8 percent which

is less than t l«> percent of the total yearly stem bark production.
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TABLE 11
DEBARKil1G DAMAGE 1964-1965

Percent of All 1964
Mean Percent
Stems Debarked Debarking Damage of Total
1964 Stems

Plot
Number

Average
Height in
Centimeters

21

55.2

22

50.8

3.3

0(96

23

76~9

2.7

1.0

24

74.3

8.7

5.3

Averages

64.2

4.3

1.8

0 • .3
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DISCUSSION AND CONCLUSIONS
The mammals found on the Mud Creek Sheep Allotment are typical of
the Aspen Zone of the Wasatch and Uinta Mountains as evidenced. by the close
correlation to Hayward's ( 1945) list from Mt. Tim.panogos and Svihla' s

(1931 and 1932) list from the Uinta Mountains.

The percentage composition

at Mud Creek differed considerably from that found by Hayward at Mt.
Timpanogos.

The predominant animal was Perom.yscus maniculatus in both

populations, but at Mud Creek it comprised 39.22 percent of the population
compared to 66 percent on Mt. Timpanogos.

The second most abundant animal

at Mud Creek, Microtus longicaudus, made up 35. 95 percent of the population, and the same species listed as Microtus mo rd.ax by Hayward ( 1945) on
Mt. Timpanogo s only made up 2. 5 percent of the population.

Zapus princeps

was the third most abundant ·animal at Mud Creek with a percentage of 13.07,
but only comprised

2.5

percent of the population on Mt. Timpanogos.

Eutamias

minimu.s rated fourth at Mud Creek w.ith 9.29 percent, but. second at Timp..
anogos with 23.5 percent.

Clethrionom.ys was a very minor member at Mud

Creek with 1.03 percent, but' rated third on Mt. Timpanogos with 5.5 percent.
The other species made up such a. minor percentage of the total population
trapped in 1964 that they are not worthy of mention here.
Since the habitat and elevation are very similar this population
discrepancy probably reflects a diff'erence in the cycle of the small mammal
populations.

Small mammals exhibit periodic fluctuations in number,

usually in tm cycles.

The fluctuation cycle of many small rodents, such

as M.icrotus, has been studied in detail by Jenkins ( 1948) , who reveals that
there is a population boom every three or four years, but this longer cycle
is composed of several smaller annual cycles.

No definite information on

the longer population cycle is provided, of course, by such a short trapping
period as was utilized in this study; however, the data clearly show the
trend of the shorter a.mm.al cycle.

Figure 22 shows the annual population

cycle trend on the Mud Creek Allotment.

The population of all mammals

caught in sufficient quantity to be analyzed was lowest during the spring
before the breeding season got fully underway, and increased rapidly to
reach its peak during the latter part of August.

This trend and peak

correspond_to the results of Jameson (1953), Williams (1959a), and Galley
(1961), but differs slightly from Hamilton (1937) and Morris (1955) who
found a peak in September, Stickel and Warbach ( 1960) who found the po:p>u.la.tion to increase in early August but to peak in October, and Storer, et.
al. (1944) who found a peak during July.

These differences could

be

due to the different conditions (loca-

tions, climates, and altitudes) under which these studies were performed.
The Mud Creek population underwent a sharp decline from August through
September to October, 1964, when hardly any small rodents were trapped.

It

is possible that the decline was due to the smallness of the sample, but
the lack of trapped mice during June of 1965 lends credence to _the idea that
the small mammal population of 1964, especially Microtus, had reached the
peak of its longer cycle and "Underwent the typical population decline common

to small mammal population.

No evidence was secured in this ease as to

what caused the population decline, and there is a lack of agreement as to
the cause of such declines among other workers.

Hamilton (1937) feels

that it is due to a bacterial disease, Christian (1950) thinks it is due
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to physiological stress, and Jameson ( 19.5.3) says that it is due to lack of
food in the fall.

I favor Hamilton• s thinking, inasmuch as the Microtus

I fed in captivity behaved in a manner similar to his.

The idea of a lack

of available food (Jameson, 1955) does not seem to be tenable.

N0 gnawing

on bark was dc!>ne at Mud. Creek during the fall even though Microtus are
known debarkers (Fig. 12) when food is not available.

The physiological

aspect was not studied in this case.
During the spring when the population was low only adults that had
overwintered were caught; however, by July the juveniles of Perom.ysous and
Mierotus were present.

This trend is the same as that found by Storer, et.

al. (1944) and Morris (19.5.5).

The number ef Perom.yseus juveniles steadily

increased (Fig. 15) to its peak during August, and then declined.
trend is reflected in the average litter size (Table

This

5) which was 6.o mice

per litter during the months of June and July and 5.3, 5.3, and 4.6 mice
per litter in August, September, and October respectively.
Microtus juveniles did mt follow the same pattern.

The number of

In this species two

peaks {Fig. 16), one in July and another in September were evident.
litter size was also highest during these two monthe (Table

(1953) found a vernal and autumnal increase

.:E:!!'

but in

th~s

5).

The

Jameson

in both Pel'(J)m.yscus and Micro-

study it was only found in Microtu.s.

Only adult Zapus

were caught (Fig. 17) during the study, although a pregnant female was taken
in September just prior to hibernation.

It is likely that the female would

not have hibernated until the young were reared, but this evidently would
not have been the usual thing.

No chipmunks of age classes younger than

adults were caught so they likely do not emerge until rather well grown.
Figure 18 does not show 81'V increase for Elltamias during the fall, but the
embryo data (Table 5) indicate th.a t the chipnm.nk has two litters, one in
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early July and the other in September or October.

The lack of an increase

in the population curve (Fig • . 15) could be due to predation.
It is interesting to compare the number of males to the number of
females caught.

Throughout the study there was a larger number of males

taken, but when observed on a monthly species basis the data show some
note-worthy facts.

During July there was a higher percentage of males

caught (Figs. 15-18) for three of the four species most often trapped.
The exception was Eutamias in which 64 percent of the trapped animals were
females.

As the summer progressed more and more females of all species

showed up in the traps.

In August (Fig. 16) there were more Microtus

females, 68 percent, than males, but by September the percentage of males
was again a dominant 60 percent.

This substantiates an earlier statement

(page 56) and corresponds to the findings of Jameson (1953) that Microtus
have a vernal and autumnal breeding period.
The monthly variance in the sex ratio expressed as a percentage
(Fig. 23) supports the idea that the difference in the sex ratio of trapped
animals is not because there may be considerably more males born per litter,
but because the females spend more time caring for the young and only journey from the nest for short periods of time.

The male likely spends more

time wandering about, and has a greater chance of being caught.

This is in

accordance with the findings and postulations of Dunmire (1960) and LoBue
and Rezneat (1959).
Zapus princeps.

It is also born out by the data from this study on

The sex ratio of the trapped Zapus (Figs. 17 and 23)

shows a big increase in the number of females during August.

At this time it

is possible that they have finished rearing the young and have emerged to
eat so they can put on sufficient fat to hibernate in September.
had been actively feeding and storing fat throughout the summer.

The males
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The majority of all the species of rodents caught during the study
were taken in snap traps, and even though 70 percent of the traps used were
snap traps it seems that certain species showed trap ·preferences.

Mierotus

and .Eutamias, both active during the daytime, . were caught in live traps more
often -than any- of the others.

Perom.vseus, whieh is nocturnal, was caught

in both types of traps, but showed a slight preference for the snap traps

whereas Zapus and Clethrionom,.ys were never taken in a live trap.

It is

possible that w.i.th 70 snap traps and .30 live traps per half acre the noctu.rnal
species happened upon or smelled the bait on the open snap traps more reaciily than the bait inside the live traps.

The crepuscular or diurnal species

may have been attracted to the live traps because of their shitzy" appearance, but this is purely speculative.
'!'he concentrated sampling and analysis of red elderberry stands for
w.l.nter debarking damage by rodents during 1964 and 1965 coupled with the
general observations on winter dam.age made in

1962 and 1963 by Forest

Service officials shows that the extent of the damage is not constant from
year to year.

The damage was slight in 1962 (observation only), increased

considerably in

1963 (not measured), reached its peak dllring 1964 when

6J.48 percent of the stems were debarked (Table 10), and decreased sharply
in

1965 when 4•.3 percent of the stems were debarked.

with its high and low peak in

This damage trend,

1964 and 1965 respectively, cerresponds

to the

high and low peak of the rodent populations, particularly the species-Miero-

,E

longicaudus, trapped during the swmner of these same years.

However, a

positive correlation to determine the species responsible fer the damage is
impossible because the damage was done during the winter and the area was
only accessible for rodent population sampling during the summer. .· Consequently, one must consider other factors . to determine the cause ·of the
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damage.
The nature of the damage, small tooth marks (Fig. 3) and breakage
(Fig. 4), plus the fact that it is being done during the winter limits
the probable causative organisms to herbivorous mammals that are active
during the winter.

When one considers the winter habits of the mammals

that were present in the allotment during the summer there are only four
species that could possibly be causing the damage.

The larger herbivorous

animals, deer and elk, migrate to lower elevations.

Citellus anna.tus and

Zapus princeps commence hibernation in August and September respectively.
Eutamias minimus becomes less active during most of the winter, and the
red-backed mouse and vagrant shrew were not sufficiently abundant to cause
the extensive damage.

This leaves Peromyscus manieulatus, Microtus longi-

caudus, Thomom,ys talpoides and Erethizon dorsatum as the only species
present and active on the allotment during the winter that could possibly
be causing the damage.
Even though Peromyscus maniculatus constituted the largest proportion of the small mammal population trapped in this st udy, it has been found
that a dense population of Perom.yseus does not appreciably alter the plant
cover (Jameson,

19.55) to the extent that it was altered by debarking on

Mud Creek during the past three or four years.
essentially a seed and nut eater (Seton,

Perom_yscus maniculatus is

1909; Hayward, 1945; Williams,

1959; and Johnson, 1961), but varies its diet w.ith snails, insects, flesh
of other mice and birds (Nelson,
from several plants (Cogshall,
listed.

1930), mast, and on some occasions bark

1928), although red elderberry has not been

Peromyscus makes food caches of seeds in the summer which they

utilize during the winter (Dunmire,

1960), and consequently their diet

does not differ markedly during any season throughout the year (Hamilton,
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1941).

The feeding studies and observations on Perom.yscus in this study

seem to concur with the above findings.

Several seed caches, composed pri-

marily of Rudbeckia oceidentalis, were found during the summer.

Inasmuch

as Rudll>eekia was the primary source of food for Perom.yscus manieulatus in
the Aspen Zone on neighboring Mt. Timpanogos (Hayward, 1945), and was the

onl.Jr plant eaten by Perom:rscus in the enclosure during this stuey, it is
believed that the Rudbeckia seed caches were made by Perom,,yseu.s and likely
serve as their primary food. source during the winter.

ill available evi-

dence, therefore, seems to indicate that it is very unlikely that Peroys~

is causing the debarking.
The literature on the feeding habits of Mierotus and the data from

the enclosure analysis of Mierotus longicaudus, the second most abundant
animal trapped in the Mud Creek Allotment du.ring the study, are q_u.ite different than the data for Perem.yseus.

Microtus is known to practice debark-

ing during the winter (Isaac, 1941; Littlefield, 1946; and Jokela and
Lorenz, 1959) and has caused serious damage to young conifer stands in New
York (Cayford and Haig, 1961) and Connecticut (Isaac, 1941).

The effect

of a high population of Mierotus on the vegetation is readily apparent due

to the clam.age they cause.

The herbaceous and shrubby ground cover will be

scanty, ragged, and brown due to the consumption of stems, ro0ts, and leaves
by the Microtus (Jameson, 19.52).

This is precisely what happened during

this stucy when Mierotus longicaudus was placed. in the feeding enclosure,
and is how the vegetation on the Mud Creek Allotment looked when the de-

barking was the greatest.
within the enclosure.

The Microtus extensively ravaged the vegetation

(Fig. 12)

It will like~ take several years for the

elderberry plants in the enclosure to recover from this experiment.

The

stems were debarked so severely that the oril.y' new growth consisted of six
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weak shoots coming from the axils of the old stens and five new stems coming from ground level.

Because of this evidence, I feel that Microtus lon-

gicaudus is the primary cause of the debarking damage to the red elderberry
stens on the Mud Creek Allotment.

The fact that no positive correlation

could be made between the population density of Microtus and the extent of
the damage in this study was also experienced by Summerhays ( 1941).

His

data and observations showed that Microtus was causing the damage, but his
correlations failed unless there was a severe population decline.

Since

there has been a severe population decline at Mud Creek this year, further
research may definitely prove that Microtus is causing the damage.
The data on Thomom_ys talpoides is meager, but it seems to be sufficient to rule out the possibility that the pocket gopher is causing the
debarking damage.

There were no gopher mounds, large tunnels in the snow,

or winter castings among the majority of the damaged stems nor were there
any gopher signs in the Microtus enclosure that was so heavily damaged.
Several root systems were excavated by employees of the Forest Service, and
although it is common knowledge that Thomomys feed on roots, no such damage
was found.
There is no doubt that Erethizon dorsatum damages red elderberry
stems, but the damage is not of the same nature as the debarking that was
sampled.

The porcupine breaks the stems off (Fig. 4) while they are above

the soow and eats some of the buds but does not do much debarking.
debarking is dome while the stems are beneath the snow.

The

I f direct observa-

tions had not been made on the porcupine, the type of damage it caused could
not have been distinguished from the feeding of the sheep.
This study has been limited in many ways, particularly by length of
time, but it has laid the necessary ground work for future studies in the
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area.

Permanent plots for live trapping, marking, and releasing should be

established and studied for several years (even during the winter by use of
snowmobiles) so that the activity, home range, average life span, and population cycles can be determined for each species.

Comparable plots should

be kill-trapped for population comparison purposes, and the stomach contents
of the specimens should be analyzed to get an accurate detennination of the
food each rodent eats.

If such a long range study were carried out we could

gain a much better understanding of some of the small mammals of the Wasatch
Mountains in Utah that "WOuld aid us in managing our natural biotic resources
in a more meaningful manner for all concerned.

64

SUMMARY

The purpose of this study has been to determines
species present in the Mud Creek area;
sity of each trappab+,e species;

(1) The mammalian

(2) the approximate population den-

(3) the species responsible for the damage;

(4) the stem density and frequency of Sambueus racemosa; and

(5) the

approximate extent of the damage to red elderberry stems.
There has been very little work done on the presence :and populations
of the small mammals in the Wasatch Mountains, Utah.

There are only two

papers of ecological nature, a short one by Tanner ( 1937) and a more extensive one by Hayward ( 1945) that deal with the small mammals on Mt. Timpanogos, which is in the Wasatch range.

There is no available literature

regarding Sambucus raeemosa that is applicable to this study.
The Mud Creek Sheep Allotment is located just west of Strawberry
Reservoir in township three south at range twelve west on the Uinta National Forest in Wasatch County, Utah.

The allotment covers approximately

4,160 acres and ranges in elevation from

7,500 to

9~000

feet.

The upper

two-thirds of the area is covered with open aspen stands that have dense
elderberry and bluebell stands in many of the openings.

There is also a

good cover of grass, forbs, and browse in some of the openings.

Most of

the north facing slopes are covered with conifers.
Prior to 1892, the Mud Creek Allotment was protected from grazing,
but from 1892 until 1906 when forest administration began it was severely
grazed.

The forest service regulated the grazing by issuing grazing per-
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mits, and cut the nwnber of animals allowed to graze the allotment considerably-.

The response to the reduced grazing was rapid and now maey of the

depleted areas are producing desireable plants.

The response caused the

Forest Service to establish the allotment as an experimental grazing area
for range rehabilitation and sheep management.
This stu~ was periodically carried out from June 1, 1964 to June 30,

1965.

Twenty--four one half acre study plots were permanently marked off in

the aspen openings containing good stands of red elderberry.

Each half

acre study plot was subsequently marked into one hundred 217 • .5 square foot
areas.

A trap was placed in each of the 100 square foot areas, 70 snap

and 30 live traps per plot, to determine the approximate small mammal
papulation, and a f<l>ur by four foot quadrat was used in 2.5 predetermined
areas in each plot te determine the stem density and frequency.

Two of

the study plots were trapped and vegetatively sampled during four days of
each week for three weeks in July, August, and September of 1964.

he

plots were studied fQr four days in the middle of October, 1964, and the
remaining four were studied in June of 1965.

The comparative population

data of the larger mammals was not determined; however, sight records and
evidence such as scat, tracks, and direct feeding were noted to determine
their presence

a~

eff eet.

All 0£ the mammals were classified. down to the species level and.
information including weight in grams, sex, length of the testes, num'ber
and lemgth of emhryos, and the approximate age was recorded when possible.
The feeding habits of most mammals were studied by direct ebservation;
however, t"WO six by six foot enclosures were constructed, of quarter
inch hard.ware cloth to compare the feeding ef'fect of Perom:rscus manieulatus
and Microtus longieaucius on red elderberry.

Each enclosure was built
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around two elderberry plants on a study plot that had previeusly been trapped, but to be sure that no miee were present, the enclosures were trapped
after they were completed.

Stem counts were made for comparative purposes

before and after the mice were in the enclosure.
The vegetation analysis was confined to the red elderberry and was
concerned only with stem density, frequency, and percent of outer bark removal.

Each stem was placed in one of five debarking categories based on

the removal of the outer dark brown layer of bark:
percent,

No debarking,

1-25

26-50 percent, 51-75 percent, and 76-100 percent.

The variety of mammals present on the Mud Creek Sheep Allotment
during the time of this study is typical of the Aspen Zone in the Wasatch
Mountains, Utah.

They were Perom.yscus maniculatus, Microtus longicaudus,

Zapus princeps, Eutamias minim.us, Clethrionom.ys gapperi,

~

vagrans,

Thomom.ys talpoides, Mustela frenata, Citellus armatus, Marmota flaviventris,
Erethizon dorsatum, Castor canadensis, Lepus amerieanus, Taxidea
~

rufus, Odoeoileus hemionus, and Cervus canadensis.

~'

Only the first

eight of these mammals were trapped and quantitatively compared for their
approximate population density.
Peromyscus maniculatus was the most abundant animal trapped during
the study and comprised

39. 22 percent of the total number of mammals caught

Microtus longicaudus was the second most abundant with 35.95 percent.
Zapus princeps was third at 13. 07 percent and Eutamias mini.mus was fourth
with

9.29 percent.

The other four species that were caught comprised only

2 • .58 percent of the total number of rodents trapped in 1964 and 1965 at
Mud Creek ..
The population of the small mammals that were quantitatively studied
during 1964 and 1965 fiuctuated.

The number of mice taken was low in the

spring and early summer until the breeding season got .fully underway@
During the spring and early summer the majority of the animals caught were
As the juveniles began making their appearance in the traps, the

males.

number of mammals taken increased steadily111
peak in August of 1964.

The population reached its

There was a greater percentage of females present

during the peak population than earlier.

Ma:qy of them were no longer ear-

ing for the young and were therefore more active above the ground.

A

sharp decline occurred in the number of small mammals caught from August
through October of

1964.

Evidently t he population decline continued through-

out the winter because very few mice were caught in June of 1965.
On the plots studied during 1964 the average stem density was 646
stems per acre, the average stem frequency was
average stem height was

438 stems

86.7

centimeters.

per acre, the stem frequency was

height was

64.J

centimeters.

During

percent, and the

1965

the stem density was

69 percent, and the average

In 1964, 63.48 percent of the total stems

had had some bark removed, whereas in
been debarked.

70.5

1965

only 4.3 percent of the stems had

The overall percent of the debarking was 21. 21 percent of

the total bark production for red elderberry that year compared to a mere

1.8

percent during 1965.

The observations on feeding habits plus the isolated enclosure
studies revealed that two species, Microtus longica.udus and Erethizon
dorsatum, damaged red elderberry on the Mud Creek Sheep Allotment during

1964

and

1965.

The type of damage caused by each species differed.

The

porcupine damaged the stems by breaking them off and nibbling on the
broken ends, but Micratus severely debarked them while they were still
standing.

It was the concern for the latter type of debarking damage done

by Mierotus that caused this study

to be undertaken.
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ABSTRACT

Personnel of the Intermountain Forest and Fange Experiment Station,
U.

s.

Mud

Forest Service, noted winter debarking damage to red elderberry in the

Creek Sheep .Allotment, Strawberry Valley, Utah for two years.

During

the 'Winter of 1963-64 the damage became sufficiently extensive to arouse
interest in its effect on the st ability and vigor of the red elderberry as
a permanent browse species.

The nature of the damage, fine teeth marks,

suggested small mammal activity, and led to this study which surveyed the
approximate small mammal population present on the allotment from July
through October in 1964 and in June of 1965.

The effect the population of

each species present in the allotment had on red elderber:r--.r was also studied.
Twenty-four one half acre study plots, in good elderberry stands , were
marked in a grid establishing one hundred
containing a l ath marker.

217.5 square foot areas, each

A trap, 70 snap and 30 live traps were used per

plot, was placed in each of the 100 areas to determine the small mammal
population, and a four by four fo0t quad.rat was used in 25 predetermined
areas for stem density, frequency, and percent damage analysis..

Two

plots were trapped and vegetatively sampl ed during four days of each week
for three weeks in July, August, and September of 1964.
studied for four days in the middle of October,

Two plots were

1964, and four plots were

studied in June of 1965.

The feeding habits of most mammals were studied by direct observation; however, two enclosures were constructed of quarter inch hardware
1

2

cloth to compare the feeding effect of Perom.yscus maniculatus and Microtus
longicaudus.
The population of small mammals trapped during

1964-6 5 fluctuated.

The number of rodents taken was low in early July, 1964, increased steadily

to a peak during August, and then deelined rapidly into October.
point was the following June, 1965.

The lowest

The most abundant mammal caught through-

out the study was Perom.yscus maniculatus.

During 1964, Microtus longicaudus

was the second most abundant animal, but this was not so in June,

1965, when

only one Microtus was caught.

The severe population decline in the "Winter of 1964-65 was accompanied by a similar reduction in the percent of debarking on red elderberry

stems.

Although no direct correlation between the population and the extent

of the damage was possible, it is likely that the decrease in the number of
Microtus who were found (by enclosure analysis) to debark red elderberry
was the reason for the decrease in the amount of debarking damage.
~

Erethi-

dorsatum was also found to damage red elderberry stems; however, it did

so by breaking the stems, not by debarking them*
This study has not conclusively solved the problem, but it shows
the annual cyclic population trend of the small mammals and the effects the
population of certain species can have upon the habitat.

It points up the

need for the continuation of this study over a longer period of time so
that the multiannual population cycle of the rodents can be determined and
related to the damage to the elderberry.

It has also laid the groundwork

for future studies on the mammals (their relationships and effects on the
vegetation) in the mountainous areas of Utah.

